MEMOIKS   ON
an accuracy greater than ^ of a millimeter in barometric servations, the determinations of the rate of expansion of will be liable, from this source of error alone, to show a maximum variation of about T^<j<y. It will be noticed that this i& close to the maximum variation to be observed in my results.
In order that the coefficient of expansion of air may be exac"t up to the third decimal, the experiment which determines i^ must not lead to an error of more than T^. The direct experiment does not tell us, as a matter of fact, that 1000 parts of air expand between 0° and 100° by 366 parts, which would be an accuracy of only ^-; but rather that 1000 parts of ai*~ become 1366 in passing from 0° to 100°, which gives an accuracy of TBVe-
The formulas which apply to the two later series of experiments are evidently open to the same sources of error. Th<3 possible error in the measurement of the heights of the columns of mercury is probably even greater in the apparatus of the Third Series, since the tubes are narrower and on this account show a greater variability in the capillary depression.
Yet there is in addition another source of uncertainty in these two methods which did not enter into the two earlier ones: it lies in the determination of the temperature of the volume of air which was not heated. The error resulting from this might be quite large if this volume formed an appreciable fraction of that which is brought to the fixed points: it is entirely negligible in my experiments, sinqe I took pains to carry them out so that the volume of the air that was not heated, should never be but an extremely small fraction of the total volume.
The temperature T of the vapor was calculated from the observed barometric heights at the time of the boiling. I havo assumed in this calculation that a variation of 1° in the boiling-point of the water corresponded to a difference of pressure of 26.7 mm. This figure is that given in the tables of the tensions of water-vapor recently calculated by M. Biot. It seemed to me better to adopt this figure, than to take the numbers found by different physicists by determining with some one thermometer the boiling point of water under various barometrio pressures. These experiments could not result in great accu-
106r had changed in a very marked way during the interval, but this change should have produced a movement in the opposite direction.
